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n having improved internal and external lubricating properties. 



The present disclosure relates to a resin composition 
having improved internal and external lubricating properties. ' 
The. resin compositions comprises polyvinyl chloride or a 
copolymer thereof and one or more branched-chain mono- 
carboxyllc acids and/ or derivatives thereof. Such derivatives 
are selected from the group consisting of 

a) esters of phenols or aromatiCr aliphatic or cyc- 
ioaliphatic alcohols having at least 1 to 10 primary or secon- 
dary hydroxy! groups; 

b) amides of ammonia or aliphatic, cycloaliphatic or 
aromatic amines having at least 1 to 15 primary or secondary 
amino groups; 

c) salts of ali^ali metats or alkaline earth metals, 
amphoteric metals, heavy metals, of ammonium or of a 
compound containing a tertiary amino group. 

The branched-chain monocarboxylic acids are telomeric 
acids obtained by the free radical addition of 1 mole of acetic 
anhydride to at least three moles of hexene and/ or higher 
olefins containing up to 30 or more carbon atoms {Cza*) in 
the presence of a trivalent manganese compound. 
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Resin composition having improved, internal and external lubri- 
cating properties. 

The invention relates to a resin composition having improved 
internal and external lubricating properties, comprising polyvinyl chlo- 
ride or a copolymer thereof and 0,1 to 5% by weight, calculated on the 
polymer, of one or more acids and/or derivatives thereof selected from 
the group consisting of 

a) esters of phenols or aromatic, aliphatic or cycloaliphatic 
alcohols having at least 1 to 10 primary or secondary hydroxy 1 groups; 

b) amides of aliphatic, cycloaliphatic or aromatic mono- or 
diamines having 1 or 2 primary or secondary amino groups; 

c) salts of alkali metals or alkaline earth metals, amphoteric 
metals, heavy metals, of ammonium or of a compound .containing a tertiary 
amino group . . . . 

Resin compositions of the type indicated above are known from 
inter alia, the German Patent Specification 2 632 133. The lubricant 
used for polyvinyl chloride consists of mixtures of esters of branched- 
chain saturated monocarboxylic acids having a chain length of preferably 
20 to 38 carbon atoms. Although with these products good results are 
obtained in a great ntmiber of compositions, there is still found to be 
need for both internal and external lubricants for polymers, more parti- 
cularly polyvinyl chloride and copolymers thereof, having improved proper- 
ties particularly with respect to clarity, without detracting from other 
properties such as colour and thermal stability. It has been found that 
resin compositions ox a remarkably better quality can" be obtained if for 
the preparation thereof use is made of lubricants prepared from acids 
having a product composition which entirely differs from the one described 
in the above-mentioned patent specification. The present invention pro- 
vides a resin composition of the known type indicated above having improved 
physical properties. The invention consists in that into a resin composi- 
tion of the above-mentioned known type there is incorporated a lubricant 
composition in which at least 40 per cent by weight of the acid present 
as such or at least 40 per cent by weight of the acid from which the deri- 
vatives are prepared has a branched-chain structure, and that at least 10 
per cent by weight thereof conforms to the formula 



-2- 



0011325^ 



-C-(CH,)— C, 



where X = 0, if y = 2 
or y. ~ 2, if y ~ 0 
R s= CH2(CH2)^/ vhere n represents an integer of from 3 to 42; 
b = 0 or 3 , where, 

if b = 0, Q represents a hydrogen atom, and 
if b » 1, Q represents a CH^-group, and 
a = 0 or 1 , wher^, 
-if a = 0, a represents a hydrogen atom, and 
if a = .1, Z represents a CH2-group. 

The acids of the above-mentioned formula can be obtained by 
reacting an o-olefin having 6 to 45 carbon atoms with acetic anhydride 
at a temperature in the range of 100° to 140°C in the presence of a cata- 
lytic amoxint of an at least trivalent manganese compound. 

The a-olefin may consist or a pure olefin fraction, such as 
1-octene, or of a laixture of a-olefins having 6 to 45 carbon atoms. If. 
use is made of a mixture of a-olefins, then the nuaber for n in each sepa- 
rate K~rfldical may, independently of the other R-radicals in the first- 
mentioned structural formula of the acid, assume any value equal to the 
nxmiber of carbon atoms minus two of an a-olefin present in the mixture. 
The meet favourable results are generally obtained at a reaction tempera-, 
ture in the rang*; cf 115° to 125°c in the presence of sssnganic acetate as 
initiator.- 

To prevent oxidation of the substrate the concentration of the manganic 
acetate is preferably chosen between 10 ^ and 10 moles per liter. 
The concentration of 'the olefin fraction is dependent on the desired per- 
centage of branched-chain monocarboxylic acids in the reaction product, 
which percentage is partly determined by the olefin starting fraction. 
If use is made of an olefin starting fraction having not more than 20"* 
carbon atoms, it is preferred - in view of the above-described field of 
application - .-that use should be made of a relatively high percentage of 
branched-chain acids. If, however, use is made of an olefin fraction 
having 20 to 45 carbon atoms, then more preference is found to be given 



n; 



to a mixture or n>o:^ocarbcxylic acids containing at least 70% by weight * 
of the addition product of 1 mole of olefin to 1 aole of acetic acid, 
in all cases the reaction conditions will be so chosen that at least 10% 
by veight of the branched-chain acids conforms to the above-mentioned ' 
str-uctural formula. 

It should be added that also the United States Patent Speci- 
fications 3 988 330, 4 012 357 and 4 029 682 mention is made of an addi- 
tion reaction of a-olefins with a roonocarboxylic acid vmder the influence 
of a radical initiator. The olefins always contain 22 or more carbon 
atoms. The reaction is carried out in the presence of a propionic acid 
or a higher carboxylic acid as solvent a.nd inorganic or organic peroxides 
as radical initiator. Upon tenaination of .the reaction the addition pro- ■ 
duct is esterified with mono: and/or polyfunctional »lcohols. A disadv^- 
tage to this process consists in that the conversion of the addition reac- • 
tion is not higher than about 50 to 70%, which results .in a" higher percen- 
tage of olefin fraction in the endproduct w^iich .cannot be separated from 
it on a commercial scale. The resulting telomeric Bonocarboxylic acids n,t ' 
only strongly differ from the derivatives according to the invention ag 
far as structure is concerned (exclusively a-branchi;ig) but also their ' 
product* distribution is entirely different. 

■ For th. pr.p^«lc„ of br.„=h.a-ch.i„. „o„ocarboxylic .cids .«or, 

aina t» th. first-B,ntio.iea fo™ia, tfse is made o£ a nolat ratio 
Of cc„v.rte. olefin to „a„,.„io ,„t.te o. at least 4. xt has b.e„ 
that unoer thes. l.st-.a„tionea conditions th. » by weight' Composition of 
the,:^.t>u:e of t.io™xio aoids is for „ .< n only aai>e„d.nt o„ the ::„lar 
ratio of a-olefin to „a„g„i= ,«tate and the c=ne.n«atio„ of a-oi.£i„ 
a^ing the reaction. «ith a „onoc.rbo=^iic acid obtained by' reacting one 
c-ole.rn vith acetic acid bei„, indicated by , a -onocarbo^vlic acid 
Obtained by reacting two a-olefin^; v>-., c , 

o-^e.xns by R^, a monocarboxylic acid obtained 
by reacting three «-olef ins by , etc., it is found that resoectively be- 
fore and after removal of the 1.^-fraction the following is a ;ypical example 
of a weight distribution that may be obtained. 
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before distillstion after distllIat.ion 

weight % veight % 

30,7 0,3 
^2 20,4 19,8" 

^3 21,4 33,6 

^4 33,0 ♦ _ 21,5 



9,4 



15,9 



The structural formulae of R^/ 
first-mentioned formula. Rj is an unbrsnchea acid of the formula R (CH^) ^ 
COOK and for the above-mentioned reasons it is preferably removed from the 
reaction mixture in the case of esterif icfation with an aliphatic alcohol 
having only one primary hydroxy 1 group. It will be obvious that in the 
case of esterif ication with a polyol also can partly be removed from the 
reaction mixture for instance by distillation. The fiaction- is formed by 
two acids of the formulas 

H 

(R-CH_CH-), C^COOH or R-CH2CH2-C-CH2CH2-COOH 



TO a man skilled in the art it is obvious that especially when use is made 
.of an olefin starting fraction having 30 or more carbon atoms, it is not 
possible in actual practice to separate the linear acids from the acids 
• having a very high molecular weight and a high degree of telomerization . 
It has been found that the use of mixtures of these branched-chain and 
linear carboxylic acids and/or the derivatives thereof in resin composi- 
tions containing polyvinyl chloride or copolymers thereof lead to compo- 
sitions having unexpectedly favourable properties, which remarkably 
favourably compare with the known compositions that only contain straight- 
chain fatty acids and/or the derivatives thereof. 

The following is a typical example of a weight distribution of mono- 

olefin mixture. 
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degree of telomerization (ni) weight % 

m" = 1 ' 78,0 

m = 2 6,3 
ra = 3 6,-5 
m = 4 4,0 
m = 5 '3,1 
m > 6 * 2,0 

The commercially available qlefin fractipns having 20 to 45 
carbon atoms are found to contain 60 to 80% by %fetght of a-olefins and 
for the rest predominantly consist of vinylidene co^ipovmds. The resul- 
ting carboxylic acids are ybranched monocarboxy lie 'acids, with the acid 
having the formula 



. • • C - CH^ - CH^ - COOH, • .. . 

where and represent linear aikyl gproups ' which .together have th» 
same nuinber of carbon atoms as the group R. 

Separation of these vinylidene groups-cpnt*ining fractions 
from the a-olefins would give rise to so many' technological problems 
that it must be considered impracticable for economic reasons. It has 
been found, however, that for most uses products having exceptionally 
■ ■ good properties are obtained if besides the derivatives prepared from the 
branched-chain acids of the above formulae '40 to 60 per cent by weight 
of the derivatives is prepared from linear aliphatic monocarboxylic acids, 
with the acid having the formula RCH2CH2CH2COOH, where R represents a 
CH^CCH^)^ gi^oup with n representing an integer from 17 to 42. 

The proportion of derivatives of Y-branched carboxylic atids, 
with the acid having the formula: 

■ »i 

C - CH^ - CH^ - COOH, where and R^ represent linear alky J. 

groups which together have the same number of carbon atoms as the grovijp 
R. The above-described branched acids and derivatives thereof arc exsMl - 
lently suitable to be incorporated as internal apd/or external lubvica^s 
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into polyvinyl chloride or copolymers of polyvinyl chloride. 

It has been found that raany of the acids and/or derivatives 
thereof with n representing an integer from 3 to 17 provide liquid 
lubricant formulations. Especially the highly brcinched acids and/or 
5 derivatives thereof show an external lubricating effect and an unex- 

pected degree of clarity in PVC compositions. 

The best results are obtained if at least 30 per cent by weight of 
the acid present as such, or at' least 30 per cent by weight of the 
acid from which the derivatives are prepared conforms to the first- 

10 mentioned formula. Particularly the esters are found to have attrac- 

, tive properties for said use. Moreover, the esters of these acids 
are often liquid at room temperature, in which state they can be readily 
processed. On the other hand, because of their high molecular weight 
they have a relatively low volatility and little tendency to migrate, 

15 . so that the lubricant will less readily exude from the polymer phase. 

For the preparation of external lubricants for polyvinyl chloride and 
copolymers thereof of the type of montanic acid and/or derivatives there- 
of it is preferred that use should be made of derivatives of branched 
acids of the first-mentioned formula where n represents an integer from 

20 17 to 42. 

The ester derivatives in the resin compositions of the present invention 
are derived from the branched-chain and, possibly, straight- chain acids 
of the above formulae and phenols or aromatic, aliphatic or cycloaliphati 
alcohols having at least 1 to 10 primary or secondary hydrpxyl groups. 

25 ^ Suitable phenols that may be used for the preparation of the. 

ester derivatives to. be used in the compositions according to the inven- 
tion include phenol, cresol, xylenol, mesitol, durenol, thymol, naphthol, 
resorcinol, hydroquinone , bisphenols such as 4,4-Dxydiphenol, 4,4'-iso- 
propylidene diphenol, 4 , 4 ' -methylene diphenol and biphenyl-4,4*-diol. 

30 They may optionally be substituted with, for instance, alkyl or alkoxy 

groups or halogen. 

Suitable aromatic hydroxyl compounds include benzyl alcohol, tolyl alco- 
hol (= methylphcnyl carbinol) , phenethyl alcohol, salicyl alcohol, 
2-naphthalene ethanol, phenylpropyl alcohol and cinnamyl alcohol. 



suitable aliphatic or cycloaliphatic alcohols incl^i! Llo-^^ 
hydrlc alcohols, <3i- cn_ higher polyhycric alcohols and etner alcohol?, 
which may be mono- or polyf unctiorial. Optionally, they „,ay contain ethy- 
lenically unsaturated groups or other substitbents, such as alkyl, al^.c-x- 
halogen or heterocyclic groups such as in furfuxyl alcohol. They may corf- 
tain 1 to 60 or luore carbon atoms. Suitable ester derivatives are obtaine-i 
by iBaking use of methanol, ethanol, n-propanol, isopropanol, n-butanol, ' " 
t-butanol, iso-amylalcohol, n-hexanol, cyclohexanol , 2-cyclohexene- i-ol , 
2-ethylhGxanol. n-octanol. isodecanol, capryl alcohol, lauryl alcohol, 
nyristyl alcohol, cetyl alcohol, stearyl alcohol and oxo alcohols sueK^ . 
as tridecyl alcohol, vhich s-obstantially consists of tetian,ethyl-l-non»nol 
and hexaaecyl alcohol which is iBade up of a composite c^ixture of priinary. 
alcohols and may be characterized as 2,2-dialkyl ethanols in vhich thp ' 
alkyl groups substantially consist of methyl-branched end C radical^,' 
AS examples of aliphatic polyols suitable to be used for the preparation 
of the ester derivatives may be mentioned: ethylene glycol, 1 ,2-propyieue 
glycol, 1,3-propylfine glycol, 1 »2-butanediol,_U4rbutanediol,...l ,5-pentane^. 
diol, 3-methyl-l,5-pentai,e diol. 3-inethyl-l ,5-pentarie diol, 2 ,3-diiBet^yl.- 
2,3-butanediol, tximethylol propane, mannitol, sorbitol, glycerol and 
pentaerythritol. The preparation of the novel ester derivatives accoreing '- 
to the invention also iBay be carried out with the use of ether alcohol?. ' 
The ether alcohols may be mono f .met ional or polyfuncti6nal a..d contain 
2 to^ 8 condensed polyol units. Suitable ether alcohols include 
aiethylene glycol, triethylene glycol, tetraethylene glycol, dlethylene 
glycol moncethyl ether, diethylene glycol monoethyl ether, triethylene 
glycol monomethyl ether, butoxyethanol, butyiene glycol monobutyl etW 
dipentaerythritol, tripentaerythritol , tetrap.ntaery thritol . diglycexol '-- 
tetraglycerol, pentaglycerol, hexaglycerol , heptaglycerol a.d octagli^ei ' 
rol.Also .suitable compounds have been found to be mono- or diesters of 
the polyalkylene oxide glycols having 2 to 50 alkyl«„e oxide un-i'ts 
containing 2 to 4 carbon atoms. Examples thereof include polyethylene- 
oxide glycol having a molecular weight of 500 to 2000 and polytetrahydro- 
furan Ivaving a molecular weighfof 600 to 2000. Tor use as lubricant in 
polymers or resin compositions" not all free hydroxyl groups need be esteri- 
fied. Also partially esterified polyols are within the scope of the prV 
sent invention. It is preferred t^at at least 50% of the available hydroxvl 
groups are converted into esters. 
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It has been found that resin compositions having remarkably good iTjbri- 
cating. properties are obtained if use is made of . esters of aliphatic 
polyols and ether polyols having 2 to 12 carbon atoms and 2 to 8 primary 
or secondary hydroxy! groups. Special mention should be made in this 
respect of esters derived from ethylene glycol, neopentyl glycol, 
pentaerythritol, dipentaerythritol, tripentaerythritol, glycerol, and/or 
di-, tri~, and/or tetraglycerol . The acid number of these esters is pre- 
ferably lower than 30 and the hydroxyl number lower than 40. 

It will be clear that also mixtures of acids and/or esters de- 
rived from at least one- acid of the first-mentioned formula and some 
other branched or non-branched acid may be sxiitable for use in the poly- - 
mer compositions according to the invention. In the preparation of the 
acids of -the first-mentioned formula also other branched and non-branched 
fatty acids are bbtained. It has been found that the presence of esters 
derived from a polyol having at least 2 to 10 primary or secondary hydroxyl 
groups, at least one branched- chain acid having the first-mentioned for- 
mula and a branched acid having the formulas 

H . H " ■ ' 

1 ■ ' ' 

(R-CH^CH^ )2 C~COOH and/or R-CH^ -CH^- C - CH2CH2CCX)H 

R 

where R has the same meaning as in the first mentioned formula, leads to 
obtaining products having particularly good Ixjbricating properties. Be- 
sides, it has been found that also esters derived from a polyol having 
at least 2 to 10 primary or secondciry hydr=y:\''l groups, at least one 
branched-chain acid of the first-mentioned formula and an unbranched ali- 
phatic monocarboxylic acid having 7 to 47 carbon atoms are very suitable 
for use in the polymer compositions according to the invention. What has 
been said above about the esters of polyalcohols applies, mutatis mutandis 
to all derivatives of the present invention prepared from a poly-functiona . 
compound such as a polyamine or a polyisocyanate . 

It will further be clear that not only the monocarboxylic acids 
of the first-mentioned formula and/or their derivatives of monof unction al 
alcohols, amines, isocyanates and the like, but also mixttires containing 
other branched or non-branched monocarboxylic acids and/ or the derivatives 
thereof may be used as Ixabricant in PVC-containing resin compositions. 
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For a man skilled in the art it will net be difficult, on tl.c La.sin 
of the physical properties of the separate properties, to establish 
whether or not it is possible to use mixtures also containing other 
branched or non-branched monocarboxylic acids and/or derivatives there- 
of. 

The esters according to the invention are prepared by esterifying an alco- 
hol or a mixture of alcohols in a manner known in itself, in which process 
per alcohol at least one branched-chain acid of the f irst-n,antioned" forr^ula 
is present. As indicated above, also other branched or non-branched acids 
may be present. The esterif ication reaction may be carried out in the 
usual manner. The reaction mixture is heated to a temperature of 100° to 
300 C in the presence or not of a catalyst, the water evolved in the 
reaction being discharged. The esterif ication is usually carried out at a 
temperature in the range of 140° to 280°C. Optionally, use may be made of ' 
an esterif ication catalyst. This may be an acid such as sulphuric acid, 
phosphoric acid, alkylsulphonic acids and arylsulphonic acids such as 
p- toluene sulphonic acid and methane sulphonic acid, and a variety of 
metal compounds such as dibutyl tin oxide, tetrabutyl titanate> zinc 
acetate, stannooxalate, iron oxide, f erristearate, manganostearate , 
cobalt (11) stearate and manganoacetate. 

The catalyst is usually employed in an amount of 0,1 to l%by 
weight, based on the reaction mixture. Optionally, use may be made of an 
inert thinner which together with water forms an azeotrope, such as ben- 
zene, toluene or xylene. 

In ..the process use is generally made of stoichiometric amounts of acid 
and alcohol, although in the esterif ication with the more volatile alco- 
hols the latter also may be used in excess. By the end of the reaction 
the excess is removed from the reaction mixture by distillation. 
Esterif ication may take place at atmospheric pressure, but it is also 
possible to have it carried out af reduced pressure (2-50 mm-Hg).. 
under such conditions the excess alcohol and water can readily be removed 
upon completion of the reaction. The resulting esters can as a rule di- 
rectly be used fbr one of the above purposes. Under some circumstances, 
however, it may be advisable also to apply a purification step, for in- 
stance by treating the compositions with bleaching earth, ozone, peroxide, 
hyprochlorite or some other suitable bleacning agent. The preparation 
also may include a treatment vx.iis; active carbon. 



The esters derived from aliphatic raonoalcohols having 1 to 8 carbon 
atoms and a mono-carboxylic acid of the first-mentioned formula, 
where n = 3 to 9, may be ptlf^ited for*instahce by distillation. 

For the preparation of '"dieisters of acids having the first- 
mentioned formula it is of advantage to make use of the epoxides in- 
stead of the corresponding alcohols. Particularly if instead of the 
teloii»rii3 acgLds the corresponding anhydrides are used, the reaction 
in the presence of 1 mole per dent of a tetraalkyl ammonium bromide 
such as tetrabutyl ammonium bromide proceeds very rapidly. It will 
be evident that in the esterifi cation use may be made of pure telo- 
meric acids or of a mixture thereof with other acids, such as acetic 
acid, lauric acid or oleic acid. As examples of suitable epoxides for 
the preparation of diesters may be mentioned ethylene oxide, propylene 
oxide , the epoxides derived- from a-olef ins having 3 to 45 carbon atoms , 
the epoxides derived -from other -unsaturated alkenes, esters of 2,3- 
epoxy-l,propanol, epoxidized natural oils, such as epoxidized soy bean 
oil, cyclic epoxides and di-epoxides. In addition to being suitable 
for the preparation, of diesters, the epoxides may be us:ed ",for l^e prepa- 
ration of esters having a high'hy^rd^r/1 'ritmibfe^^^^ epoxides 'fitSiy also 
be used to reduce the. hydroxyl number of esters. 

Besides the above-mentioned esters also soaps (salts) and mixtures of 
esters and soaps (ester-soaps) prepared from an acid according to the 
first-mentioned formula are excellently suitable to be used in lubrica- 
ting ccsnpositions of, more particularly, polyvinyl chloride and copoly- 
mers thereof. Useful soaps and ester- soaps prepared from the above- 
described higher molecular weight acids Include those obtained using 
alkali metals, alkaline earth metals, amphoteric metals and heavy metals. 
Illustrative metals include: lithixan, sodium, potassiiim, beryllium, mag- 
nesivmi, calcium, strontium, barium, copper, silver, "zinc, cadmium, mercury 
aluminium, iron, nickel, cobalt and the like. Especially useful metallic 
soaps for use in polymers are prepared from the metals of lithium, cal- 
cium, baritun, magnesium, zinc, lead, cadmium or tin ahd mixtures thereof. 
In applications where use is made of montanic acid soaps said soaps may 
be replaced by soaps which are obtained from the acids according to the 
first-mentioned formula, where n represents an integer of from 17 to 42. 



Metal contents of resins containing these products may range from low 
levels, about 0,1 weight % v;ifh certain ester-soaps, to as high as 15 
wt. % or more for overbased formulations with the soaps of some of the 
heavier metals. The salts (soaps) are prepared in a known manner by the 
wet route of precipitation or by the dry route of melting. The prepara- 
tion of the insoluble soaps derived from lower olefins may be effected 
by a double decomposition reaction in which first the acid is dissolved 
in hot water and subsequently neutralized with a sodium hydroxide solu- 
tion in order to obtain the soluble sodium salt. Next, a solution of the 
respective heavy metal is slowly added with stirring. The insoluble Ejetal 
salt instantaneously precipitates from the solution and is isolated there 
from by filtration. 

This reaction is usually carried out at a temperature in the range of 50° 
to 90°C and can only be applied in the preparation of soaps that give a 
watersoluble sodium.!salt. This is generally the case if n = 3 to 7. 
In the preparatipn of the soaps use will generally be made of the direct 
procedure of heating the acid in the presence of a metal oxide, hydroxide 
or weakly acid salt. 

Mixtures of esters and soaps are obtained by. partial saponification of 
the acid, that is by reacting the carboxyl groups of the branched-chain 
acids with a metal compound and an aliphatic hydroxy 1 compound having -1 
to 40, and preferably 1 to 12 carbon atoms and 1 to 10 primary or- secon- 
dary hydroxy 1 groups. The reaction of the metal compound and the ali- 
phatic hydroxyl compound with a mixture" of the high molecular weight mono- 
oarboxylic acids may be carried out stepwise or in a single step. The 
monocarboxylic acids may first be contacted with the desired amount of 
■ metal compound in order partially to neutralize the acid and subsequently 
esterifying the remaining carboxyl groups by reaction with the hydroxyl 
compound. • ' 

Alternatively, first a part of the carboxyl groups may be esterified and 
the remaining part of the carboxyl groups be neutralized with the metal 
compound. It is preferred, however, to apply the single-step procedure, 
Esterif ication is effected under the same conditions as given above for 
the preparation of pure esters. 

Not only salts of metals and tertiary amines such as triethylamine , pyri- 
dine and guinoline, but also amides of ammonia or of aliphatic, cycloali- 
phatic or aromatic amines and a branched-chain acid of the f irst-mentionea 



formula are excellently suitable for use as internal and/or external 
lubricants in the resin compositions of the present invention. 
Suitable amines from which the amides are derived include; methylamine, 
ethylene diamine/ butylamine, hexamethylene-1 ,6-diciinine, p-phenylene 
diamine and 1 ,4-cyclohexyl diamine, methylethyl amine and 2-(N-methyl- 
amino) heptane. Also suitable for use are substituted amines, such as 
e-thanol amine and butanol amine. 

The preparation may be carried out by first converting the acid 
into the acid chloride by reacting it with, for instance, thionyl chlo- 
ride or phosphorus trichloride or phosphorus pentachloride , after which 
the acid chloride is added to the amine in the presence of a base such 
as an aqueous sodium hydroxide solution or pyridine. The preparation - ' 
usually takes place by a direct reaction of the amine with thfe acid, the 
anhydride or the ester. 

Another attractive method of preparing the amides of the branched-chain 
cdLcds according to the first-mentioned formula is cheiracterized by 
direct reaction of the acid or mixture of acids and the equivalents 
amount of 1 or more isocyanate groups-containing compounds or mixtures 
thereof. 

The use of isocyanate groups-containing compounds has the additional ad- 
vantage that the reaction proceeds at a higher speed and as byproduct 
only the readily isolated carbon dioxide is formed. 

ftn important advantage of the novel amide compounds according to the 
present invention over the known compounds described in, for instance, 
the German Patent Specification 2 460 235 inter alia consists in that 
the compounds according to the invention will less readily show a ten- 
dency to exude . 

The isocyanates to be used in the preparation of the present compounds 
may be of an aliphatic or aromatic character. If few or no coloured pro- 
ducts are desired, than it is preferred to use aliphatic isocyanates. 
Preference is' further given to isocyanates of the general formula 
A-R^ -NCO, where R^^ represents a (cycle) aliphatic hydrocarbon having 
at least 6 carbon atoms/ a phenyl group or naphthyl group, which groups 
may be substituted or not with one or more lower alkyl groups having 1 
to 8, and preferably 1 to 6 carbon atoms, lower alkoxy groups having 1 
to 8, and preferably 1 to 6 carbon atoms, aryl, for instance phenyl, 
and halogen such as chlorine or bromine, and A represents a -NCO group, 
or a -R^ - (CH2 -R -NCO) R. NCO group, where R, has the meaning of a 



00? 1325 \' 

simple bond or an ^aliphatic hydrocarbon group having 1 to 4 carbon atoms* 
11 is equal to 0 or higher, and '^^ J^^Y be the same or different 

and may or may not have the same meaning as . 

As Gxanjples of suitable monoisocyanates may be mentioned ethyl 
isocyanate, hcxyl isocyanate, 2-ethylhexyl isocyanate, butyl isocyanate, 
stearyl isocyanate. As examples of diisocyanates which can be defined by 
the formula OCNRNCO, where R represents a divalent aliphatic, cycloaliphatic 
or aromatic group, may be mentioned: 
hexainethylene diisocyanate; 
dimethyl hexamethylene diisocyanate; 
trimethyl hexamethylene diisocyanate; 
metaxylylene diisocyanate; 
paraxylylene diisocyanate; 
tetramethylene diisocyanate. 

In the case where R represents an aromatic group, it may be substituted 
with a halogen, a lower alkyl or a lower alkoxy group. 
As examples of such diisocyanates may be mentioned: 
l-chloro-2,4-phenylene diisocyanate; 

2. 4- toluene diisocyanate; 

a mixture of 2,4-toluene diisocyanate and 2, 6- toluene diisocyanate; 
tetramethy Iphenylene diisocyanate ; 
diphenylmethane-4 , 4 ' -diisocyanate; 
metaphenylene diisocyanate; 
paraphenylene diisocyanate; 

1 .5- naphthalene diisocyanate; 
bipheny 1-4 ,4 '-diisocyanate; 
diphenylmethane-4 , 4 ' -diisocyanate ; 
4,4'-isopropylidene diphenyl isocyanate; 
benzophenone-4 , 4 ' -diisocyanate ; 

diphenylether diisocyanate or diphenylsulphide diisocyanate; 
3, 3 '-dimethyldipheny 1-4 ,4 '-diisocyanate; 
3,3' -a^j-methoxydtpheny 1-4 , 4 ' -diisocyanate ; 
3 , 3 '-dichlorodiphenyl-4 ,4 ' -diisocyanate; 
benzof uran-2 , 7-diisocyanate . 

Examples of diisocyanates having a cycloalijihatic. group include 
isophoron diisocyanate, dicyclohexyl methane diisocyanate and 1,4-cyclo- 
hexane diisocyarvate . 
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The temperature - at which the reaction takes place between the mono- 
carboxylic acid and the isocyanate should be established experimen- 
tally. It will generally be in the range of 40 to 250°C. The reaction 
can be followed by the amount, of carbon dioxide evolved in the process. 
5 The above-described branched- chain acids and the derivatives 

thereof are excellently suitable to serve as internal and/ or external 
li^ricants in polyvinyl chloride or copolymers of polyvinyl chloride. 
By polyvinyl chloride and copolymers of polyvinyl chloride* are to be 
understood here all possible types of homopolymers of vinyl chloride 

10 and post-chlorinated polyvinyl chloride, and also copolymers with vinyl 

chloride as the most important constituent, and a small amount of other 
copolymerizable monomers, such as copolymers of vinyl chloride and 
vinyl acetate, copolymers of vinyl chloride and vinylidene chloride, 
copolymers of vinyl chloride and aery lonitrile, and copolymers of vinyl : 

15 chloride and maleic or fumaric esters and copolymers of vinyl chloride 

and styrene, and also mixtures containing a high percentage of poly- 
finyl chloride resin and a small percentage of some other synthetic 
resin, such as chlorinated polyethylene, copolymers of aery lonitrile , 
butadiene and styrene. 

20 The lubricants can be incorporated into the polyvinyl chloride or copoly- 

mers thereof in a usual manner. It may be done by mixing on a roll or in 
a mixer of the Banbury type. Alternatively, the lubricant may be dis- 
solved or dispersed in a suitable solvent. The lubricant may be added 
along with other compoxmding ingredients such as stabilizers fillers 

25 and plastlcizers or it may ha etuded in a separate step. The physical 

properties of the formulated resin composition may be considerably 
varied by changing the amount and the nature of the constituents to be 
incorporated therein without detracting from the lubricating properties 
of the present lubricants, 

30 The invention will be further described in but not limited by the follo- 

wing examples. 
Example I 

A slurry made up of 17,4 g of manganese (III) acetate in 100 ml 
of acetic anhydride and 84 g (0,6 moles) of 1-decene was slowly added, 
35 with stirring , over a period of 1 , 5 to 5 hours in an atmosphere of nitro- 

gen, to. a previously provided mixture of 900 ml (9,5 moles) of acetic ■ 
anhydride and 42 g (0,3 moles) of 1-decene. The reaction temperature was 
125 C, and the stirring speed 800 revolutions per minute. Upon completion ! 

\ 

I 
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And f liter r.ij 



of the reaction the mixturu vas cooled to rooiu teiiipexature drKl ■ 
to remove the manganese [11) acetate foimad. Subsegtiaricly , actric anhy - 
dride, acetic acid formed .and unconverted l-decene were distilled off. Tt 
the residue there were added 200 ml of acetic acid and 25 ml of u-atcr an 
the mixture was heated for 1 hour to 100°C, with vigorous stirring. Then 
the acetic acid-water mixture was distilled off, followed by removing th 
fraction (== lauric acid) in a rotary vacuiMi evaporator of the Leybold 
KDL-4 type under the following conditions: 

Sleeve temperature 118°C 
cold finger 25*^0 

metering vessel 4D°C ' ' 

pressure iO~^iDin Hg 

feed rate 400 ral/hour. 

After distillation the telomeric acids had the following compositional 



15 


analysis : 


weight % 






0,3 




^2 


19,8 ^ 




^3 


33,6 


20 




21,5 






15,9 






8,8 



The acid number of the heavy fraction was found to be 109,3. 
75 g of n-butanol and 50 g of the resulting telomeric acids were inter- 
mixed, after which 1 g of manganese (II) acetate was added to the mixture 
•After 4 hours heating at 280°C in an autoclave under nitrogen the reactio) 
mixture was cooled and the excess of n-butanol distilled off. The residue 
••■was introduced into ether, after which the catalyst was washed out with 
water. 

The product distribution of the resulting butanol ester mixture was as 
follows : 
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\ 0,3 ■ ■ 

^2 18,6 
; ^3 33,7 
^4 ' 22,0 

% 16,4 

This mixture was incorporated into a hard polyvinyl chloride 
(PVC) formulation and compared with a few conmiercially available 
' lubricants. 

■ Product A = butane diol ester of montanic acid, 40% of which is 
'■ saponified with calcivm. 

Product B « a mixture of tridecyl stearate emd equal parts by 
weight of glycerol monooleate and pentaerythritol 
adipate/oleate 

• Product C = glycerol mono-ricinoleate (a typical internal lubri- 
cant) 

Product D = the above-mentioned butanol ester mixture. | 
Product E = the above-mentioned mixture of telomeric acids. . — _• 

-Use was made of the following test methods: 

1, Brabender test for determining the rheological properties, the most 
important parameters „being the gelation time, and the melt viscosity 
(torque upon gelation and the torque 5 minutes after gelation) . 

2, High speed mill test for studying the behaviour during processing, 
such as calendering. 

The polymer is observed for sticking to the roll (stick time) and 
change in colour both at elevated temperature and at high speeds, 
2' Clarity . This property was determined by moulding formulated PVC 
mixtures into plates about 1 mm thick and subsequently visually 
evaluating the clarity. 

Procedure 

Each formulation was intensively mixed on a Papenmeier mixer. 
Part of the mixture was used for testing in the Brabender Plasticorder 
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■ under the following conditions; • 
temperature 170°C 

speed 30 revolutions per minute 

sample weight 30 g 

Another part of. the mixture was thoroughly mixed on a roll mill at 
160°C until the mixture was entirely homogeneous. The required samples 
•were cut out of a rolled sheet about 2 mm thick. 

The samples were heated in an air circulation oven at 185°C, from which 
they were removed at 10- minute intervals, after which they were visually 
evaluated for change in colour. This colour change was taken as a 
measure of the decomposition rate of the PVC compound. The results of 
the experiments are combined in the following table and rated from 1 
to S, vjhere 

3 = slow gradual change; 

4 = good early colour, rapid colour change; 

5 = good 

1 = poor 

2 = fairly rapid gradual degradation. 

The formulation of the polyvinyl chloride use in this example 
was as follows: 

parts by weight 
PVC-suspension polymer 100 
dibutyl tin-bis- lauryl mercaptan 1,0 
mixture of monobutyl tin-tris 

(isoootylthioglycolate) and 
dibutyl tin bis (isoootylthioglycolate 1,0 
epoxidized soybean oil 
phenolic antioxidant 

lubricant 0,1 0,3 0,5 1,0 
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1. BrabGndor test 



^•"■""-^J-a^sricant (parts by veight) 


0,1 


0,3 


jo.= 


1,0 


■type of lubricant" ~— 


geia 


Lxon t.ime(.s) 




control 


85 


85 


85 




product A 


100 


270 


330 


890 


product B 


60 


70 


105 


110 


product C 


60 


55 


55 


55 


product D (invention) 


•• 50 


130 


190 




product E (invention) 


'95 


150 


250 


no 

gelation 


^^**~»»«,...,,^lT^r±cant {parts by weight^ 












0,1 


0,3 


0/5 


1,0 


■■ type of". Intrigant """--x......^ 


torque upon 


gelation 


control 


650 


650 


650 


650 


•product. A 


640 


570 


540 


480 


product B 


660 


630 


610 


600 


product C 


640 


660 


600 


530 


product D (invention). ■ 


620 


600 


600 




product E ■ (invention) 


650 


620 


560 





2. High speed mill test 



>_jA2bricant (parts by weight) 
type of lubricant - — -~— 


0,1 


0,3 


0,5 


time (min) after which 
polymer sticks to roll • 


control 


10 


10 


10 


product A 


35 


40 


40 


product B 


15 


35 


35 


product C 




10 


5 


p^'oduct D 


10 


5 


15 


product E 


15 


15 


40 
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The above test results show that the product D according to the in- 
vention may "best, considered to be an internal lubricant. This v;as 
also confirmed by the test for clarity and the oven test. , At 
higher concentrations the product E was found to be the most ' 
5 suitable external lubricant. 



3- Clarity and thermal stability 



■■------Oji^icant^^^^^^ 


0,1 


0,3 


0,5 


0,1 


0,3 


0,5 


type of lubricant 


clarity 


thermal stability 


control 


good 


good 


good 


3 


3 


3 


product A 


excel- 
lent 


poor 


poor 


3 


4 


3 


• product B 


good 


poor 




3 


4 


4 


product C 


good 


good 


poor 


3 


4 


3 


product D 


excel- 
lent 


excel- 
lent 


good 


3 


4 


3 


product E 


good 


poor 


poor 


3 


4 


' 3 



15 Example II 

In this example a nunnber of commercial l\ibricants for PVC are 
compared with the ethylene glycol ester mixture of branched-chain mono- 
carbojc/lic. acids according to the invention , where n represents an 
integer of from 19 to 23. The formulation of the PVC used in this example 

2Q ! was as follows : 

■ parts by weight 
PVC suspension polymer 100 
dibutyl tin bisisooctyl 
thioglycolate 2 

lubricant -0,1 0,3 0,5 

25 The test program was carried out as indicated in Example I. 

Product A = glycerol monoricinoleate 
Product B = paraffin wax 

Product c = i,3-butane diol ester of montanic acid, 40% by weight 

of it being saponified with calcium. 
Product D = the ethylene glycol. ester inixture according to the invention. 
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1 . Brabender test 



type of 
lubricant 


parts by 


gelation 


torque on 
gelation 


torque 5 min 
after gela- 
tion 


control 


0 


85 


650 


450 


product A 


0,5 


55 


650 




product B 


0,5 


185 


60.0 


450 


product C 


0,1 


100 ■ 


€40 


460 




0,3 


270 


570 


460 




0,5 


330 


540 


. 460 


product D 










(according 










to inven- 








450 


tioni 


0,5 


160 


610 



' 2.' High speed mill test and clarity 



type .of 


parts by 


■time (min): after 


clarity 


lubricant 


weight 


■which polymer 


2 .mm thick 






sticks to roll 


PVC- slice 


control 


0 


10 


excellent 


product A 


0,5 


5 


good 


product B 


0,5 


10 


moderate 


product .C 


0,1 


35 


good 




0,3 . 


> 40 


moderate 




0,5 


> 40 „1 


modera-te 


product D 








(according 








to inven- 








•tion) - 


0,5 


25 ' 


good 
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In this example the results are given of tests on a number of 
ethylene glycol esters of branched rnonocarboxylic acids derived' from 
hexene, octene, decene and dodecene. 

The formulation of the PVC used was as follows: 

parts by weight 
PVC- suspension polymer " " 100 

di( g-carbobutaxyethyl)tin bisiso.' 

octylthioglycolate ' . ■ 2 

lubricant 0,3 - 1,0 

Each formulation was intensively mixed on a Papenmeier mixer. Part of 
the mixture was used for testing in the Brabender Plasticorder under 
the following conditions: 

tempenature 1 60°C 

speed ' 30 revolutions per minute 

sample weight 32,5 g 

pressure 5 kg 

Clarity 

To determine the influence of the lubricant on the clarity of the stabi- 
lized formulations 3 im thick sheets had been pressed at 190*^0- Samples 
of the gelation experiments- were taken 10 mi^iutes after gelation. The 
transmission of these sheets was measured with a Bausch and Lomb spectro- 
photometer. The tremsmission at 690 nm was used as a measure of the 
clarity of the sheet - 

The product distribution of the mixtures used is given in the table be- 
low. A mixture of telomeric acids based on octene is referred to as 
TP8, TP, standing for total product, i.e. .the mixture of telomeric acids 
as it is obtained without the n » 1 fraction having been removed. The 
TP-products based on hexene {TP6) , octene (TPS) , decene (TPIO) and dode- 
cene (TP12) "always have practically the "same composition: 
wt % 

n = 1 .'30-40 
n = 2 15-20 
n « 3 " ■ 20-25 

n = 4 12-15 
n = 5 , 8 - 10 . 
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n = 1 frac~ 



Subjecting the TP fractions to distillation leads to a pure n = 1 trac"~ 
tion along with an LTA (low telomeric acid fraction) and an HTA (heavy 
telomeric acid fraction) . The weight distribution of these fractions is 

given in the table _below._ 

telomeric acid 



wt % 



fraction 


XTA 6 


X-TA 8 


10 


HTA 6 


HTA 8 


HTA 10 


n =»' 1 


. <5 


< 5 


< 5 


< 5 


< 5 


< 5 


2 


> 60 


> 70 


> 80 


10 


20 


30 


3 


< 35 


< 25 


< 15 


25 


30 


35 . 


4 








25 


20 


15 


5 








25 


15 


10 


6 








10 


10 


5 



The following table gives the results of the Brabender gelation tests 
and the clarity tests on ethylene glycol esters from the above-mentioned 
mixtures of telomeric acids. 



ester of ethylene 
glycol and 




Brabender gelatlort tests 


clarity of 3nin> 
thick j>rcssed 
sheet at 690 


phr* • 


jelatlon 
Cmln.) 


. (n grans! 


torque 10 teap at 
nln. after fusion 
gelation o_ 
(m grans) 


after 
10 Btin 


HTA 6 


0,5 


2,5 


2600 


2900 


,160 


171 


88 




0.6B 


3,0 


2575 


2900 


159 


170 


87 




1,0 


4,0 


2450 


2850 


159 


170 


88 


IP g 


o,s 


3,0 


2500 


2850 


160 


170 


87 




0,68 


3,1 


2500 


2900 


158 


169 


88 




1.0 


5,1 


2500 


2900 


159 


169 


87 


VP j2 


6.5 


4.1 


2500 


2350 . 


• 161 


171 


87 


0,68 


5,5 


2400 


2850 


■ 160 


169 


67 ■' 




1,0 


21,2 


2S00"' 


2350 


• 164 


171 


36 


ma a 


' 0,5 


2,4 


2625 


3000 


154 


168 


81 




0,75 


3,4 


2550 


2950 


155 • 


168 


80 




1,0 


8,6 


2650 


2950 


159 


168 


71 




0.3 


3,3 


2575 


2325 


155 


167 


- 1 


0,5 


7.5 


2575 


2950 


158 


167 


61 




0,6 


12,1 


2450 


2800 


-165 


170 


44 • 




0,75 


+24 


2600 


2900 


164 


167 


28 


ethylene ' 


0,3 


2,7 


2600 


2350 


150 


169 




glycol I 
ester of f 


0,5 - . 


6,3 


2575 


■ 2900 


163 


171 


69 ! 


aiontantc I 


0,75 


21.8 


2600 


2900 


165 


170 


41 ' ' 


acid . ^ 
















control 


0 


li2 


2700.. 


2850 


156 


171 


85 



)t phr •« parts per hundred reslh 
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Prom the above table it is evident that the external ef f ectQjQ Ihi 3 2 5 
liquid ethylene glycol esters according to the invention increases with 
increasing length of the olefin from which the mixture of telomeric acids 
is derived. 

Example ly 

. In this example it is demonstrated that also esters derived 
from the HTAg described in Example tXI. an epoxide from an a-olefin 
having 15 to 18 carbon atoms and a straight-chain carboxylic acid such 
as lauric acid are very suitable to be used as a lubricant in PVC, 
Also tested as lubricant were the diester of ethylene oxide, HTA^^q and 
stearic acid, the diester of propylene oxide, HTA^q and n-heptanoic acid, 
the diester of epoxidized 2-ethylhexyl oleate, HTA^^q and lauric acid and 
the diester of epoxidized 2-ethylhexyl oleate and the anhydride of TP^q. 
The formulation of the PVC used was entirely identical with the one of 
Example III. 

The results are given in the table below. 



Bralsenaer gelatioh t 



gelation -fusion' torque 10 temp at temp, 

time torque ■ Bin. after fusion . After 

(tnin.) Cm. grams) gelation C°C) 10 all 

• {m. grams) (°C) 



ethylene oxide 
BTA and 
\ stearic acid 



propyiene oxld< 
HTA - and n-hep- 
tanoic acid 
epoxidized 2- 
ethylhexyl 
oleate, HTA.q • 
and lavtrtc 
acid 

epoxidized 2- 
ethylhexyl 
oleate and tlie 
•anhydride of 



2450 2800 

2450 2825 

2500 2850 
2500 " 2775 

2500 2850 
2525 ' 2825 

2600 2850 

2500 2875 



2600 • 
2500 



2900 
2900 
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Example V . 

In this example it is shown that also the esters of triaethyi- 
propane and telomeric acids are excellently suitable to be used as lub^^ 
cants in PVC. The formulation of the PVC used was again the same as the I 
one used in Example HI. The results are summarized in the table below " 



triraethylol . 
£>ropane «incl; 


phr* 






gelation tests 




clarity ot 3mni 
thick pressed 
sheet at C90 
iwo t T 


gelation 
(min.) 


. la grams} 


torque 10 

gelation 
(» grains) . ■ 


temp at 
on 


°C 




0,3 ■ 


■- 3,0 


■ 2450 


2900 


159 


170 


85 




0,5 


. &,6 


■ 2500 


2850 


163 


170 


66 




0,68 


'11,9 


' 2450 


2850 


163 


170 


50 




D.B 


3,2 


2550 


2875 


161 


171 


87 




0,68 


3,3 


2450 


2850 


160- 


170 


87 




I'.O 


6,5 


'2475 


2850 


163 


170 


87 




0,3 


3,3 


2500 


"2950 


154 ' 


• 167 


78 




0,5 


6,5 


2500 


.2900 


157 


167 


6? 




0,6 


10,2 


2475 


'2850 


164 


170 


54 




0,i 


2,8 


.2600 


2850 


160 


170 


88 


0,3 


■ 6,8 


2500 


2850 


1 "3 


170 


67 




0.,5 


16,0 


250O 


2850 


167 


171 


50 



Example VI ' 

For the preparation of branched-chain acids use was made of a 
cpmmercially available starting mixture of olefins consisting of about 
22% by weight of olefins' having not more than 28 carbon atoms and about 
78% by weight of olefins having at least 30 carbon atoms (C + olefins) 
about 66% by weight of the olefins being a-olefins. The remaining olefit 
compomds were vi.nylidene compounds. The reaction was carried out in a 
stirred (700 r.p.m.) reactor provided with 8 baffles and equipped with 
a stirrer having 6 diametrically opposed blades. Into this reaction ves 
sel there were charged 12,5 litres (132 moles) of acetic anhydride. The 
liquid was heated to 120°C while nitrogen was slowly passed through to 
remove the oxygen present in it. With the liquid being kept at 120°C, 
first of all the c^^^ olefin mixture was added. Of this mixture in all 
1175 g (2,5 moles) were added over a period of 210 minutes. 12 minutes 
after a start had been made with adding olefin a slaxxy of 0,625 moles 
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Mn. (Ell) acetate in 2,5 1 acetic anhydride was added over a 'period of 
216 minutes (so for a period of 18 minutes after the last of the olefin 
had been added addition of Mn (III) acetate was continued to ensure com- 
plete conversion of the olefin) . 

The mixture was stjbsequently filtered to remove the Mn (ID acetate that 
had formed. Next, acetic anhydride and the acetic acid formed were re- 
moved by distillation. To the residue there were added 2,5 1 acetic acid 
and 0,3 1 water. With vigorous stirring the mixture was boiled with reflm 
• ing to hydrolyse the obtained anhydrides. Finally, the water-acetic acid 
layer was separated off, the product washed 3 times with hot water and 
dried. 

The resulting mixture of straight-chain and branched-chain acids had an , 
acid number of 86 and was ester if ied under an atmosphere of nitrogen v/ith 
equivalent amounts of suitable alcohols. 

In the esterification with ethylene glycol the following procedure was 
■ used. 

To 300 grammes of the above-described mixture of melted acids there were 
added 1,05 equivalents of ethylene glycol and 0,6 grammes of zinc acetate. 
The mixture was stirred at 190°C and the water evolved was carried off by 
a nitrogen stream. After 5 hours the remaining water and alcohol were re- 
moved under -reduced pressure (14 mm Hg) . 

A similar procedure was used for the preparation of the ethylene glycol 
ester of a C22_'26+~^*^-'-*^' ^^^ther a mixture was prepared of the ethylene 
glycol ester of a ^^0+ ^'^^^ calcium soap thereof. 

The resulting products were tested in a PVC formulation of the following 
composition : 

PVC-suspension polymer 100 " 

Tribasic lead sulphate 2 

Lubricant 0,1-0,5 

' Each formulation was intensively mixed on a Papenmeier mixer. Part of the 
mixture was tested in the Brabender plasticorder under the following condi- 
tions : 

temperature . : 170°C 

speed . • -30 revolutions per minute 

sample weight : • 33,5 g 

pressure : ' 5 kg 
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ixibricarit 



60% ethylent 
col ester C. 
acid •* 40* ■ 

BCid 



■30+ 



ethylene glycol 
efetcr of sioiita- 
nic acid 



gelation 



2400 
2200 



2200- 
2300 



2150 
2100 



2250 
2300 
2200 



2G00 
2500 



2G2S 
2600 

2400 
2300 

2500 
2200 



2500 
2550 
2400 



In the above table it is clearly demonstrated that the above compounds 
according to the invention display an excellent external lubricating 
effect in a lead-stabilized system. 

Example VII ' |- 

) In this example it is demonstrated that both esters and aaiides J' 



olefin mixture display an excellent external effect. The same PVC-forrau-j 
lation was used as indicated in Example III. The results are given in ! 
the table below. 
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Brabender gelation tests 






phr 


gelation 


toS°e 
'grams) 


torque 10 
Bin. after 

In. grams) 


temp, at 


t°c) 


clarity of 
3 Bia thick 

sheet at 


diestcr of pojyetjiy- f 
Icneoxlde glycol (iml. < 
weight 1000) and C,_,^ 
acid. ^- ^ 


0,3 
0,5 


3,9 
8,1 


2600 
2600 


2900 
2900 


163 


171 
170 


80 
63 


diarnide of hexa- J 
Biothylone diamine / 
find C^Q^ acid ^ 


0,3 
0,5 


8,9 
12,7 


2600 
2575 


2850 
2825 


165 
167 


171 
171 


64 
33 


diamide of difenyl-" ( 


0,3 


5,0 


2600 


2850 


162 


171 


80 


diamine usethane and \ 


0,5 


8,9 


2600 


2900 


165 


171 


75 


diester of 4,4'-iso- ( 
propylidene diphenoxy- i 
acid'^'""'^ ""^ '=22-26+ - 1 


0,3 
0,5 


2,2 
3,3 


2575 
2500 


2900 
2900 


155 
159 


169 
169 


75 
71 



* prepared from aiphenylniethane-4,4'-diisocyanate (HDD 



Example VII 

In this example it is demonstrated that also the mixtures of telo- 
laeric acids described in Example III are very suitable to be used as lubri- 
cant in resin compositions. The PVC formulation used was again identical 
with the one of Example III. 

The results are given in the table below. They clearly show that the ex- 
ternal effect of the lubricant improves with increasing chain length of 
tl^e olefin from which the mixture of telomeric acids is built up. 







Brabender qelation tests 




mixture of telo- 
insrla acids 




gelation 
*^(min. ) 


(m grams) 


torque 10 
min. after 
gelation 


fusion 
(°C) 


^oc 


. clarity of 3 mm 
thick pressed 
sheet at G90 
nm * T 




0,3 


3.5 


2600 


2900 


159 


170 


87 




o;5 


6,8 


2575 


2B7S 


162 


171 


84 




0,68 


10,9 


2300 


2850 


163 


1G9 


46 




0,3 


3,5 


. 2600 


2950 


150 




i 


0,5 


7,4 


2500 


2950 


159 


169 


81 ! 




0,6 


14,8 


2475 


2950 


159 


168 


59 




.0,1- 


2,1 


2600 


2900 


157 


170 


86 . j 


0,3 


5,7 


2400 


2B50 


162 


171 


77 




0,5 • 


15,6 


2350 


2800 


164 


170 


34 1 
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Examplo VIII 0 0 | | 

In this example the results are given on a number of telo- 
meric acid derivatives showing a different product distribution frc 

distribution of these acid mixtures is given in exa.npie III The fc 
lation of the PVC used was entirely identical with the one m Examp 

The results are summarized in the table below. 





Brabendor gelation tests 




concentration 
liibricant 0,5 


gelation 


torque 
to grams) 


ture at 


torque 10 
Bin. after 
gelation 
(ta grams) 


ture 10 

gelation 
<°c) 


clarity of 3 i 
thick pressed 
sheet at 690 : 
nm \ V 


TP 2 and poly- 
ethylene oxide 
aiycol (H.W. 
200) 




2600 


158 


2a50 


169 


82 


■^10 

isopropylidene 
dlphenol 


2,3 


2600 


156 


2900 


170 


63 


BTAjiQ and 4,4'- 
' Isopropylidene 
. dlphenol 


6,7 


2525 




2875 




63 


amide of TP and 
ethanolamine 


1.9 


2600 


157 


2900 


170 


90 


a»ldeofWjo 
'tsarylamlne 

teeter of c^^.^g 
acid and 4,4'-iso- 
propylldene di- 


2.2 
2,4 


2600 
2600 


160 


2900 
2900 


169 
170 


86 
89 


\ Slycerol mono * ") 
n-butyl stearate | • 


2.1 

2,3 


2600 
2500 


160 

IS'8 


2B50 
2850 


171 
171 


85 . 
85 
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1. A resin composition having improved internal and eii;--.>iw.i 
lubricating properties, comprising polyvinyl chloride or a copolymer 
thereof and 0,1 to 5% by weight, calculated on the polymer, of one or 
more acids and/or derivatives thereof selected from the group consis- 
ting of 

a) esters of phenols or aromatic, aliphatic or cycloaliphatic alcohols 
having at least 1 to 10 primary or secondary hydroxyl groups; 

b) amides of aliphatic, cycloaliphatic or aromatic mono- or diamines 
having 1 or 2 primary or secondary amino groups; 

c) salts of alkali metals or alkaline earth raietals, amphoteric metals, 
heavy metals, of ammonium or of a compound containing a tertiary amino 
group, characterized in that at least 40 per cent by weight of the 
acid present as such, or at least 40 per cent by weight of the acid 
from which the derivatives are prepared, has a branched-chain struc- 
ture, and that at least 10 .per cent by weight thereof corresponds to 
the formula: 



r f ? 



-Q-C-CH -C-CH -C-(CH ) — -C^ 



where x = 0, if y = 2 
or X = 2, if y = 0; 

R = CB^LCB^) ^, where n represents an integer of from 3 to 42; 
b = 0 or 1 , where 

if b = 0, g represents a hydrogen atom, and 

if b = 1, Q represents a CH2-group, and 
a = 0 or 1, where 

if a = 0, Z represents a hydrogen atom, and 
if a - 1, Z represents a CH^-group. 

2. ^. resin compositioniaccordrng to claim i, characterized : 
that n represents an integer from 3 to 17. 
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3. A resin composition according to claim 2, characterized in 
that at least 30 per cent by weight of the acid present as such, or 
at least 30 per cent by weight of the acid from which the derivatives 
are prepared, corresponds to the formula according to claim 1 . 

5 4. A resin composition according to claim 1, characterized in 

that n represents an integer from 17 to 42. 

5. A resin composition according to claim 1, characterized in 
that the esters are derived from an aliphatic alcohol having 1 to 18 
carbon atoms. 

10 6. A resin composition according to claim 1, characterized in' 

that the esters are derived from a branched aliphatic polyalcohol 
having 2 to 12 carbon atoms and 2 to 8 primary or secondary hydroxyl 
groups. 

7. A resin composition according to claim 6, characterized in 
15 that the esters are derived from ethylene glycol, neopentyl glycol, i 

trimethylol propane, pentaery thritol , dlpehtaerythritol , tripentaery- | 
thritol, glycerol and/or di-, -tri- and/or tetraglycerol. j 

8,, A resin composition according to claim X_, characterized in , 

that besides the branched acids or derivatives thereof having the for-; 

20 mula given in claim 1, there is presert.an acid or a derivative thereof, 

' with the acid having the formula: 

H H 

1 I 1 

(R CH_ CH„)_ C-COOH „ and/or R-CH. CH,-C-CH_CH-COOH \ 

Z 2 2- - 2 2 I 2 2 

R ^ 

where R has the meaning given in claim 1. 

9. A resin composition accoreding to claim 8, characterized in 
25 that the percentage by weight of the acid present as such and having 

the formula according to claim' 8, or the percentage by weight of the 
derivative of the acid having the same formula is about 15 to 70 per 
cent by weight of the sum of the amount of branched- chain acids present 
as such having these formulae given in the claims 1 and 8 or of the 
30 derivatives thereof. 
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10. ^ rosin composition accoraing to the claims 4, B^a^ni 
c.a„.e. in that .3siaes t.e tranche.- chain acid. o. ae.ivati:es 
the.eo. ha..n. t.e .o...Xa acco..in. to the cXai^s 3 the.e 

. is present an amount of 40 to 60 pe, cent by weight of linear ali- 
phatic .onccarhoxylic aci.s or derivatives thereof, with the acid 
having the formula: HCH^CH^CH^COOH, where R reprasehts a CH (CH ) " 
■group. With n having the meaning given in clai. 4, and about'30 to" 
40 per cent weight of ,-hranched carho^lic acids or derivative, 
thereof, wn.th the acid having the formula: 
H 

^i-CH^CH^-COOH, Where and represent linear alkyl groups 
Which together have the same number of carbon atoms as the group ^. 
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